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An apparatus is disclosed for the con- 
trolled growth of a plurality of plants, defin- 
ing three plant husbandry zones into which 
each plant is divided. A first zone (11) com- 
prising an upright array of compartments (14) 
provides stability and control of a long-life 
plant mass of the plants and allows acess to 
the plant mass therein. Second (13) and third 
(12) zones contain harvestable foliage and bar- 
vestable roots respectively of the plants, al- 
lowing harvesting of harvestable foliage and 
coot mass and regeneration of the harvestable 
foliage and root mass from the long-life plant 
mass in the first zone. A process for the 
growth, husbandry and harvesting of plants 
and a root anchor structure are also disclosed. 
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PLANT GROWING APPARATUS AND PROCESS 


BACKGROUND OF INVENTION 

The present invention relates to an improved apparatus 
for growing plants, and a process which provides the 
controlled growth, husbandry and harvesting of plants, 
5 through management and control over an accessible part 
of the root mass. 


SUMMARY OF INVENTION 

The invention aims to allow the simultaneous 
hydroponic growth, husbandry and harvesting of a large 
number of plants in an efficient manner. 

In one form, the invention provides a plant growing 
apparatus adapted for control of the growth, feeding, 
treatment and environment of and the simultaneuous 
husbandry of a plurality of plants, comprising an 
upright structure which defines three plant husbandry 
zones into which each plant is divided: 


20 a first plant husbandry zone for providing stability 
and control of a long-life plant mass of said plants, 
comprising an upright array of compartments each 
adapted to contain the long-life plant mass of a 
plant, said compartments allowing access to the plant 

25 mass therein, 

a second plant husbandry zone located externally to 
said compartments for the growth and husbandry of 
harvestable foliage communicating with the long-life 
30 plant mass; and 

a third plant husbandry zone located externally to 
said compartments for the growth and husbandry of 
harvestable root mass communicating with the 
35 long-life plant mass; and 


means for applying plant husbandry fluids to the plant 
mass in at least the first zone; 
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the apparatus allowing harvesting of the harvestable 
foliage and harvestable root mass of the plants and 
regeneration of harvestable foliage and root mass in 
the second and third zones from the long-life plant 
5 mass . 

Preferably, the second zone extends outwardly, from an 
outer wall surface of the structure. The first zone 
is preferably between the second zone and the third 
10 zone, with the compartments being elongated in the 

direction from the second zone to the third zone. In 
one preferred form, the compartments are tapered 
inwardly from the second zone-end to the third 
zone-end . 

15 

The apparatus is preferably constructed by the 
interengagement of multiple vertical or horizontal 
rows of the compartments. The apparatus may comprise 
a wall of such compartments, with the second zone at 

20 one side of the wall and the third zone at the other. 

However, in one particularly preferred form, the third 
zone is inside the apparatus. For example, the 
apparatus may consist of two parallel walls with the 
space between the walls forming the third zone. 

25 Desirably, the wall forms a tower, preferably 

cylindrical, with the third zone being a central 
cavity within the tower and the compartments extending 
radially outwards to the second zone about the outer 
surface of the tower. 

30 

In a further form, the invention provides a method for 
the growth, husbandry and harvesting of plants, 
comprising; 

35 growing a long-life root mass of a plurality of plants 
in an upright array of compartments defining a first 
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plant husbandry zone, each compartment providing at 
least partial stability and access to an exposed 
portion of the long-life plant mass therein , 

5 applying plant husbandry fluid to the compartments , 

growing harvestable foliage of said plants outwardly 
from the compartments in a second plant husbandry 
zone, 

10 

growing a foliage-remote harvestable end of the root 
mass in a third plant husbandry zone, 

harvesting the foliage in the second zone and/or the 
15 root mass in the third zone while retaining the 
long-life plant mass in the compartments, and 

allowing regeneration of the harves table foliage 
and/or the harvestable root mass from the long-life 
20 plant mass. 

In a yet further form of the invention there is 
provided a plant container having root anchor means as 
described hereinafter. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further preferred embodiments of the invention shall 
now be discussed with reference to the accompanying 
30 drawings, in which: 

Fig. 1 is a schematic perspective view of a tower 
arrangement with the top cut away; 

35 Fig. 2 is a side view of a compartment of the tower, 
with the side wall cut away; 
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Fig. 3 is a cross sectional view of the compartment 
of Fig. 2, taken along a line normal to a radius of 
the tower, showing the interengagement with adjacent 
compartments ; 

5 

Fig. 4 is an elevation of a preferred means for 
providing plant husbandry fluid to the third zone; 

Fig. 5 is a plan view of an alternative embodiment, 
10 in which a number of compartments are formed together. 

Fig. 6 is a schematic perspective view of a wall 
arrangement according to a further embodiment; 

15 Fig. 7 is a plan view of a multiple compartment tray 
for forming the wall of Fig. 6; 

Fig. 7A is a plan view of a variation of the multiple 
compartment tray of Fig. 7; 

20 

Fig. 8 is a schematic front cross-section view of a 
yet further embodiment, in which the apparatus is of 
flexible construction; 

25 Fig. 9 is a side view of a compartment in the 
apparatus of Fig. 8; and 

Fig. 10 is a plan view of a variation on the 
construction of Figs. 8 and 9. 

30 

DETAILED DESCRIPTION OF THE DRAWINGS 

With reference to Fig. 1, the tower 10 generally 
consists of an annular first root zone 11 f a third 
35 zone 12 formed as a central cavity extending down 
through the tower , and a second zone 13 extending 
outwardly from the periphery of the tower. 
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The first zone is divided into vertical and horizontal 
rows of radial compartments 14 , each adapted to grow a 
plant 48. Adjacent compartments are divided by walls 
36. Although only a relatively small number of large 
5 compartments are shown in this schematic drawing , it 
will be appreciated that the compartments are in 
practice quite narrow, for example about 10-50mm wide, 
and about 20-70mm high, and the tower will have a 
large number of compartments, usually from about 100 

10 to 100 000, for the simultaneous growth of many 

plants. The size and shape of the compartments may be 
varied according to the type of plant root system to 
be accommodated. It is* preferred that the plants 
grown in the tower be twin plants produced by cloning 

15 superior plants produced from seeds, naturally 
occuring plants which do not breed true and 
genetically altered plants. This, combined with 
rotation of the tower about its longitudinal axis to 
equalise the tower's plant growth environment and 

20 conditions, should result in substantially identical 
plants and growth rates so that the plants can be 
managed to reach maturity together for efficient 
harvesting. 

25 The top of the tower is closed with a removable lid 

(not shown) with a central hole to allow access to the 
roots grown in the third zone for direct husbandry of 
and, in particular, harvesting of these roots. The 
bottom of the tower has a base (not shown) which may 

30 have an access opening in its side to allow access to 

the bottom of the central cavity. The lid and base 
allow rotation of the tower, and may be attached by 
rods which extend up through the tower for stability. 

35 Referring now to Figs. 2 and 3, which show the 

compartments in more detail, it can be seen that each 
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compartment 14 has top 15 and bottom 16 sections which 
fit together to form an enclosure for the plant roots. 
The compartments may be removed from the tower and 
opened to allow access to the roots within and 
5 reinserted or replaced without interrupting the 

husbandry of the remaining plants in the tower* The 
access allows direct husbandry upon the plant without 
damage to the roots thereof. The compartments are 
generally wedge shaped in plan view, and have top and 

10 bottom male 17a, 17b and female 18a, 18b flanges along 
their radial edges for engaging the flanges of similar 
compartments, as shown in Fig. 3. The tower is 
constructed of horizontal rows of such compartments, 
each row consisting of a large number of engaged 

1 5 compartments . 

As best seen in Fig. 2 each compartment has a foliage 
exit aperture 19 in the top section 15 adjacent the 
outermost end of the compartment for the growth of 

20 foliage outwardly from the tower. This aperture lies 

above a planting ramp 20, on the bottom of which the 
root crown or apex of the plant is situated. The 
roots of the plant grow radially inwardly towards the 
root exit aperture 21 formed in the bottom section 16 

25 at the innermost end of the compartment, down the root 

ramp 22 of the compartment below and into the central 
cavity 12 of the tower. The elongated, inwardly 
tapered compartment, with its small root exit 
influences the type of root growth in the first zone, 

30 limiting the number of fibrous side branches formed in 

the roots in that zone. The roots in the central 
cavity grow suspended in air. If the roots in the 
first zone only are fed with nutrient fluids, the 
roots in the third zone will consist of a limited 

35 number of air roots. However, if the roots in the 

third zone are fed, the plants will grow a significant 
number of the aeroponic roots into this zone. 
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According to one aspect of the invention, there is 
provided root anchoring means for providing plant 
stability, which eliminates the need for external 
supports or media such as sand or plastic granules as 
5 used in conventional hydroponic arrangements. The 
root anchor means is preferably situated within the 
compartment, but may be positioned between the first 
and third zones. The root anchor means comprises a 
structure having spaced apart members between which 
10 the roots are retained. Alternatively, the roots can 
be retained between the members and the walls of the 
compartment . 

» 

With reference to Figs. 2 and 3, the root anchors 23 
15 consist of a series of fingers 24 extending downwardly 
across the direction of root growth, between which the 
roots grow. Preferably, the anchors comprise a 
plurality of rows of fingers in a staggered 
arrangement so that the roots intertwine between the 
20 fingers to provide plant stability. 

As shown, the fingers 24 may conveniently be formed 
as part of the top section of the compartment, but in 
some configurations it may be more economical to 
25 insert the root anchors in the compartments. 

In use, the root mass initially grows in the narrow 
region of the compartment between funnels 25 (the 
function of which will be described below) and may 

30 eventually become wedged in that region to provide 

some initial plant stability. As the roots continue 
to grow inwardly, they intertwine with the root 
anchors to give further stability to the plant. 
Removal of the plant from the compartment is easily 

35 achieved by removing the compartment from the tower, 
separating the top 15 and bottom 16 sections and 
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lifting the roots away from the root anchors. This 
allows the plant mass within the compartments to be 
used as human or animal feed without contamination by 
a medium, and also allows access to the first zone 
plant mass for trimming of the root or replacement 
with another plant. The compartment and root anchors 
can be sterilised for re-use without removing same 
from the tower. 

The tower contains separate systems for applying plant 
husbandry fluids to the plant mass in the compartments 
and in the central cavity. It will be understood that 
the term "plant husbandry fluid", or "husbandry 
fluid", refers to any fluid or additive which affects 
the growth of the plants. Examples of the husbandry 
fluids which may be applied to the roots include 
various nutrient solutions, the nutrient composition 
of which may be adjusted during the plants' life 
cycle, warm or cool water for adjusting the 
temperature within the tower and in the second zone 
foliage, through the plants taking up the water and 
recirculation within the plants via the plants' 
internal mechanisms, fluid additives for treating 
disease, fungi or algae, insecticides and beneficial 
bacteria such as nitrogen fixing bacteria. 

In one form of the invention, the part of the root 
mass within the first zone may be treated to reduce 
root growth in this zone. For example,- the first zone 
may temporarily have applied to it fluids which limit 
root growth by creating unfavourable growth conditions 
such as high or low pH, high salinity, high or low 
temperature or by the addition of copper hydroxide, so 
as to chemically 'bonzai' the roots within the 
compartments. Alternatively, the roots in the first 
zone can be starved of nutrients or moisture, while 
the roots in the third zone are fed to ensure growth 
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of the plants. The fluid application systems may also 
be used to sterilise the tower prior to use by 
flushing with a sterilising agent and to clean or 
remove a build up of nutrient salts from the 
5 compartments . 

Figs* 2 and 3 illustrate two systems for applying 
nutrient solutions or other husbandry fluids to the 
roots within the compartments. In the first of these 

10 systems, best illustrated in Pig. 2, the side walls 

separating adjacent compartments contain at least one 
funnel 25 , each of which communicates with the funnels 
in the compartment walls of the layers above and below 
to form a series of strfeams running vertically down 

15 the column. Associated with each funnel is a 

capillary 26, such as a capillary tube or a solid 
filament, which intersects the husbandry fluid stream 
and diverts a metered part of that stream into the 
compartment. The amount of fluid diverted can be 

20 adjusted by the size of capillary used, or the 

capillaries can be removed or pulled out of the stream 
if it is not desired to divert fluid to that 
compartment. The remainder of the stream passes 
through the funnel into the funnel below, where a 

25 further part of the stream is diverted. The fluid 
which is diverted to the compartment is partially 
taken up by the plant roots, and that part of the 
fluid which is not absorbed by the roots travels along 
the roots , enters the central cavity and flows 

30 downwards along the roots , coating central caveity 

roots by capillary action. Thus, fluid in this first 
fluid application system treats both the first and 
third zones. Also, the coaxial series of funnels 
allow the insertion of stabilising rods during 

35 shipment of the tower, the rods being removed before 
use. 
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The second fluid application system, best understood 
by reference to Fig. 3, is confined entirely within 
the first zone and involves fluid flow transverse to 
the direction of root growth. An optional porous 
5 capillary mat 27 extends along the bottom of the 
compartment and partly up the side walls of the 
compartment. The husbandry fluid enters a 
funnel-shaped aperture 28 in the top male flange 17a 
of the compartment and passes through a conduit 29 in 

10 the top male flange leading to an edge of the mat 27. 

The fluid flows through the mat and is partly absorbed 
by the roots lying on top of the mat. The remainder 
of the fluid exits the compartment via an exit conduit 
30 in the bottom female flange 18b to a conduit 31 

15 formed in foot 32. This foot is retained within the 
hollow top female flange 18a of the underlying 
compartment, with the fluid passing through an 
aperture 33 in that top female flange into the top 
male flange of the compartment diagonally below the 

20 illustrated compartment. Thus, in use, the desired 
fluid is introduced into the top female flanges of 
each of the top layer of compartments and travels down 
the tower in a series of stepped parallel spirals. 
The use of the capillary mat helps prevent occlusion 

25 of the fluid apertures by the roots and root growth 
into adjacent compartments. 

It is possible to operate the second fluid application 
system to dump fluid into the central cavity part way 

30 down the tower in order to avoid contamination of 
lower level compartments, or to create different 
growth conditions in different parts of the tower. 
This is done by plugging the outlet path from a 
compartment so that the fluid is forced to exit via 

35 the root exit opening into the central cavity. A 

desired fluid may be introduced to the diagonally 
lower compartment to restart the fluid flow path. 
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The first and second husbandry fluid systems may be 
duplicated within each compartment to allow adaption 
of the tower for plants of differing requirements, or 
for applying several husbandry fluids at once. In 
5 use, the first system will be used for any fluids 
which are to be added to both the first and third 
zone, while the second system is for fluids 
exclusively for the first zone, such as for chemically 
bonzai-ing the first zone roots as described above. A 

10 further benefit of both the first and second fluid 
application systems is increased gaseous diffusion 
into the fluid due to turbulence in the fluid as it 
passes through the systems, leading to increased 
oxygenation of the fluid. The first and second fluid 

15 applications are new systems for the hydroponic and 
aeroponic feeding of plant roots. 

Fig. 4 illustrates apparatus for a third fluid 
application system, for applying fluids exclusively to 

20 the roots within the central cavity 12. A reservoir 
34, which may be formed by sealing the top levels of 
compartments or may be offset from the top of the 
central cavity, is fitted with a series of capillary 
dropper tubes 35 to form rain-like droplets which fall 

25 by gravity down through the third zone. The reservoir 
may be sealed and pressurized if desired. In a 
further modification, the fluid may be forced through 
a porous membrane to form a mist which descends 
through the third zone. The droplets or mist coat the 

30 roots at the top of the third zone by capillary action 
and any excess falls onto the roots below where the 
process is repeated. 

By dividing the root mass of the plants into two zones 
35 and providing independent husbandry fluid application 
means for each zone, the invention allows control over 
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the growth, husbandry and harvesting of tower-grown 
plants. Further advantages of the tower arrangement 
are the ability to retain and treat the long-life 
plant mass within the first zone, which repeatedly 
5 regenerates the foliage in the second zone and roots 
in the third zone, for use as human or animal feed or 
for extraction processes and for industrial and 
medical properties and extracts. In addition, the 
ability to inhibit root growth within the 

10 compartments , the ability to open the compartments to 
trim the roots if necessary and the ability of the 
roots to grow into the third zone prevent the roots in 
the compartments from becoming root bound, thus 
extending the life of the plant and enabling many 

15 harvests of produce grown from the one long-life plant 
mass . 

In relation to the second zone, it will be understood 
that the term "foliage" is used to refer to those 
20 parts of the plant normally above the ground, such as 
leaves, stems, flowers and fruit. Similarly, the term 
"root" in relation to the third zone includes the 
parts of the plants normally underground, including 
underground produce such as peanuts or potatoes. 

25 

A further advantage of the system in its preferred 
forms is the ability to harvest all plants very 
quickly by moving the tower past a fixed harvesting 
means such as a blade. In the case of a cylindrical 

30 tower, the tower can be rotated past the harvesting 
means. The roots in the central cavity can be 
harvested in a similar manner. Alternatively, the 
harvestable root mass can be harvested by applying to 
it a fluid, via the third fluid application system 

35 which causes this root mass to fall off, thus 
simplifying harvesting of this zone. 
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In a preferred method of growing and harvesting a 
plant, the plant is planted with the root crown or 
apex at the ramp 20 at the outer end of the 
compartment so that the foliage grows outwardly from 
5 the compartment through the foliage exit aperture into 
the second zone and the root mass grows inwardly , 
through the root anchors 23 and the root exit aperture 
21 into the central cavity. When the plant reaches 
the desired level of maturity , the foliage is 

10 harvested, with the roots within both the compartment 
and the central cavity being retained to prevent 
partial root death in the first zone during the 
development of new foliage growth from the apex of the 
root. The roots in both zones are fed with nutrient 

15 solutions, for example by the first fluid application 
system, or the second and third systems in 
combination. The combined root mass in the two zones 
minimises damage and shock to the plant and encourages 
more rapid re-establishment of the second zone 

20 foliage. After the initial establishment of the 
second zone foliage the third zone roots may be 
harvested, or maintained in order to maximise foliage 
growth in the second zone. Harvesting the third zone 
root mass forces the plant toward early leaf 

25 development to achieve photosynthesis for foodr 

Fig. 5 shows a plan view of a multiple compartment 
panel, with the top cut away. In this modification, 
the compartments operate in substantially the same way 

30 as that of Figs. 2 and 3, and like numerals are used 
to illustrate like parts. The significant difference 
is that in Fig. 5 a number of compartments are formed 
together in a panel, separated by dividing walls 36 
depending from the top section, thus eliminating the 

35 need for interengaging male and female flanges between 
every compartment and its neighbours. Instead, the 
male 17 and female 18 flanges are required only at the 
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end compartments. The flanges may have recesses 48 at 
their inner ends to allow attachment to structural 
members in the tower. The transverse fluid 
application system is also simplified , as the fluid 
5 may flow through a mat which extends across all 
compartments in the panel and thus apertures are 
required only in the male and female flanges at the 
edges of each panel. 

10 Fig. 6 is a schematic perspective of an alternative 

embodiment , in which the apparatus is constructed as a 
wall. The operation of the apparatus is essentially 
the same as that described above for Figs. 1 to 5, 
except that the third zdne is the region behind the 

15 wall instead of a central cavity. If desired, two 

such walls can be situated back to back with a space 
between which acts as a common third husbandry zone. 

Fig. 7 shows a multiple compartment panel for use in 
20 the wall of Fig. 6. The panel is essentially the same 
in operation as that of Fig. 5, and like reference 
numerals are used to denote like parts. The taper of 
the compartments is retained by the inclusion of 
wedge-shaped dividing walls 36 between adjacent 
25 compartments. 

Fig. 7A is a variation on the tray of Fig. 7, in which 
the orientation of the compartments is alternated so 
that foliage grows from both sides of the wall. The 

30 third zone roots grow outwardly from the 

foliage-remote end of each compartment. Preferably , 
the roots are enclosed in flexible covers 46 extending 
down the wall to facilitate the application of 
husbandry fluids to the third zone root mass. As 

35 shown, the first fluid application system may have any 
number of funnels 25 disposed in the dividing walls 
36. If more than one funnel is used, the capillaries 
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may lead from the fluid streams defined by the funnels 
to a common reservoir formed as a moat surrounding the 
funnels and then enter the compartments through a 
single inlet. 

5 

Pigs. 8 and 9 illustrate an alternative structure 
according to preferred embodiment of the invention. 
The structure is formed from 2 sheets of flexible 
material , such as plastic, which are sealed together 

10 by bonding or welding over part of their surfaces. 

The structure is then hung from an upright frame. The 
spaces between the 2 sheets at the parts which are not 
sealed form conduits for the flow of liquid and 
pockets 37 to serve as compartments which form the 

15 first husbandry zone. The compartments may have a 

capillary mat, and insertable root anchors to provide 
at least partial root stability. 

As shown in Fig. 8/ the sheets define a lower fluid 
20 reservoir 38, a conduit 39 for passage of fluid to the 
top and a series of conduits 40 leading to the 
compartments formed in rows between the sheets. If 
desired, any of the conduits can be closed off by 
clamping of the flexible sheets. Where a very large 
25 number of plants are to be grown, this may be done in 
a number of panels and it may be more economical to 
close off conduit 39 and provide common external 
piping . 

30 Referring to Fig. 9 f it will be seen that the 

compartments are formed as pockets 37 into which a 
pair of opposed, brush-like, root anchors 41 are 
inserted to provide plant stability. These 
compartments form the first plant husbandry zone, with 

35 the foliage extending outwardly through an opening 42 
in the front sheet 43 and harvestable roots extending 
from the bottom of the compartment through a hole in 
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the rear sheet 44. Ties may be used to give 
additional stability to the foliage which may be 
necessitated by the flexibility of the structure. 

5 Fig. 10 illustrates a variation of the flexible 

construction of Figs. 8 and 9, in which the structure 
may be formed from a single sheet 45 of flexible 
material. The sheet folded to form a series of 
parallel J\ -shaped channels extending down the sheet. 

10 The backs of these channels are closed by welding or 
adhesive tape f and the channels are closed 
periodically along their length to form a series of 
pockets 37 with foliage exit openings in the sheet 
near their tops . The root exit hole may be formed 

15 either in the tape, thus forming the third zone at the 
rear of the sheet, or in the side of the pocket, 
forming the third zone alongside the foliage zone. In 
the latter case, the roots may be covered as described 
with reference to Fig. 7A. 

20 

The first husbandry fluid application may be formed 
by vertical tubes running parallel to each vertical 
row of pockets and having metering capillaries 
extending into each pocket. The fluid flows along 
25 the roots and onto the the roots third zone, as 

previously described in relation to other embodiments 
of the invention. 

The second husbandry fluid application system 
30 consists of a compressible tube 47 which extends down 
the rear of each vertical row of pockets, for 
transferring fluid down each row, transversely to the 
root growth. 

35 A3 sheet configuration can also be formed, with 

compartments formed between each outer sheet and the 
inner sheet with the air roots extending through 
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openings in the both the inner sheet and the rear 
sheet adjacent the rear of the pocket. In a further 
variation, staggered columns of hexagonal compartments 
may be formed between the sheets to provide an 
increased number of compartments for a given surface 
area. 

While particular embodiments of this invention have 
been described, it will be evident to those skilled in 
the art that the present invention may be embodied in 
other specific forms without departing from the 
essential characteristics thereof. The present 
embodiments and examples are therefore to be 
considered in all respects as illustrative and not 
restrictive, and all modifications which would be 
obvious to those skilled in the art are therefore 
intended to be embraced therein. 
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CLAIMS 

1. A plant growing apparatus adapted for control of 
the growth, feeding, treatment and environment of and 
the simultaneuous husbandry of a plurality of plants, 
comprising an upright structure which defines three 

5 plant husbandry zones into which each plant is 
divided: 

a first plant husbandry zone for providing stability 
and control of a long-life plant mass of said plants, 
10 comprising an upright array of compartments each 
adapted to contain the long-life plant mass of a 
plant, said compartments allowing access to the plant 
mass therein, 

15 a second plant husbandry zone located externally to 
said compartments for the growth and husbandry of 
harvestable foliage communicating with the long-life 
plant mass; and 

20 a third plant husbandry zone located externally to 
said compartments for the growth and husbandry of 
harvestable root mass communicating with the 
long-life plant mass; and 

25 means for applying plant husbandry fluids to the plant 
mass in at least the first zone; 

the apparatus allowing harvesting of the harvestable 
foliage and harvestable root mass of the plants and 
30 regeneration of harvestable foliage and root mass in 
the second and third zones from the long-life plant 
mass. 

2 . Apparatus according to claim 1 wherein the first 
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zone comprises a vertical and horizontal array of said 
compartments . 

3. Apparatus according to claim 1 wherein the second 
5 and third zones are remote from each other and 

communicate through the first zone. 

4. Apparatus according to claim 2 wherein the 
upright structure includes a wall containing the 

1 o compartments . 

5. Apparatus according to claim 4 wherein the first 
zone is within the wall and the second and third 
zones extend away from opposite sides of the wall. 

15 

6. Apparatus according to claim 1 wherein said 
compartments are elongated in a direction extending 
from a first end communicating with the second zone 
to a second end communicating with the third zone. 

20 

7. Apparatus according to claim 6 wherein said 
compartments are tapered inwardly from said first end 
to said second end. 

25 8. Apparatus according to claim 4 wherein the wall is 
a wall of a tower structure, said third zone comprises 
a central cavity extending along the longitudinal axis 
of the tower and said compartments extend 
substantially radially outwardly from said third zone 

30 to the second zone. 

9 . Apparatus according to claim 1 wherein said means 
for applying fluid to the first zone plant mass 
includes a plurality of vertically displaced funnels 
35 in fluid communication to form a vertical stream of 

fluid flowing down the apparatus, and capillary means 
extending between said stream and a compartment for 
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diverting a metered part of the fluid to said 
compartment . 

10. Apparatus according to claim 9 wherein a part of 
5 said diverted fluid flows along the first zone plant 

mass into the third zone. 

11. Apparatus according to claim 10 wherein the 
diverted fluid coats the first zone plant mass and 

10 flows therealong and into the third zone. 

12. Apparatus according to claim 1 wherein said means 
for applying fluid to the first root zone includes 
transverse flow means for causing flow of fluid 

15 transverse to root growth. 

13. Apparatus according to claim 12 wherein said 
transverse fluid flow passes through a porous mat in 
contact with the roots. 

20 

14 . Apparatus according to claim 12 wherein said 
transverse flow means includes means for transferring 
excess fluid to a lower compartment in said first 
zone. 

25 

15. Apparatus according to claim 1 further comprising 
means for providing plant husbandry fluid to the third 
zone. 

3q 16. Apparatus according to claim 15 wherein said 

means for applying fluid to the third zone includes 
means for introducing droplets to the top of the third 
zone. 

35 17. Apparatus according to claim 15 wherein said 

means for applying fluid to the third zone includes 
means for introducing mist to the top of the third 
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zone. 

18. Apparatus according to claim 15 wherein the means 
for applying fluid to the third zone is adapted to 

5 coat upper roots within the third zone with the fluid 
and to cause excess fluid to drip from the upper roots 
to lower roots in the third zone. 

19. Apparatus according to claim 1 wherein the 

10 compartments have root anchor structures comprising a 
plurality of spaced members for retaining the roots 
therebetween . 

20. Apparatus according 1 to claim 19 wherein the 
15 members comprise a plurality of fingers extending 

transversely to the compartment. 

21. Apparatus according to claim 1 wherein said 
compartments may be removed from the tower and opened 

20 for access to exposed roots in the first zone. 

22. Apparatus according to claim 4 wherein the wall 
is constructed by stacking layers of the compartments . 

25 23. Apparatus according to claim 22 wherein adjacent 
compartments within each layer are interengaged by 
means of interengaging flanges. 

24. Apparatus according to claim 1 wherein the 
30 structure comprises at least two parallel sheets of 
flexible material sealed together over part of their 
surfaces, with the compartments being located in 
pockets between the sheets. 

35 25. Apparatus according to claim 24 wherein root 
anchor means are insertable in the pockets. 
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26. Apparatus according to claim 24 wherein further 
spaces between the sheets form conduits for the 
supply of plant husbandry fluid to the compartments. 

27. A process for the simultaneous growth and 
husbandry of a plurality of plants r comprising: 

growing a long-life root mass of a plurality of plants 
in an upright array of compartments defining a first 
plant husbandry zone, each compartment providing at 
least partial stability and access to an exposed 
portion of the long-life plant mass therein, 

applying plant husbandry • fluid to the compartments, 

growing harvestable foliage of said plants outwardly 
from the compartments in a second plant husbandry 
zone, 

growing a foliage-remote harvestable end of the root 
mass in a third plant husbandry zone, 


harvesting the foliage in the second zone and/or the 
root mass in the third zone while retaining the 
25 long-life plant mass in the compartments, and 

allowing regeneration of the harvestable foliage 
and/or the harvestable root mass from the long-life 
plant mass. 


28. A process according to claim 27 comprising the 
step of removing at least part of the harvestable root 
mass after allowing at least partial regrowth of the 
foliage. 

29. A process according to claim 27 wherein said 
harvesting step comprises moving a tower comprising 
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said array past a harvesting means. 

30. A process according to claim 29 wherein the tower 
is rotated past the harvesting means. 

5 

31. A process according to claim 27 further 
comprising applying a root growth inhibiting substance 
to part of the root mass. 

10 32. A process according to claim 31 wherein the root 
growth inhibiting substance is applied to the 
long-life root mass in the compartments. 

33. A process according to claim 27 wherein the 

15 long-life plant mass within the compartments is fed 
hydroponically . 

34. A process according to claim 27 wherein the 
harvest able root mass comprises roots are suspended in 

20 air. 

35. A process according to claim 34 wherein plant 
husbandry fluid is applied to the harvestable root 
mass by allowing the fluid to travel along the root 

25 mass from the first zone to the third zone. 

36. A process according to claim 34 wherein plant 
husbandry fluid is applied to the harvestable root 
mass by introducing droplets or mist of the fluid to 

30 the top of the third zone and allowing the droplets to 
fall onto the harvestable root mass. 

37 . A process according to claim 34 wherein the plant 
husbandry fluid coats the harvestable root mass by 

35 capillary action. 

38. A process according to claim 27 comprising at 
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least partially stabilising the plants by root anchor 
structures comprising a plurality of spaced members 
between which the roots are retained. 
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